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•  SST is the best observed oceanic quantity
•  Satellite measurements have high quality, 

but there are several issues, e.g.:
•  What do different sensors actually measure?

•  How does that compare to modeled SST?
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•  Can we use SST to get more information 
about other oceanic quantities?
– Mixed layer heat budget
– Mixed layer depth
– Surface currents
– Climate pattern

•  What drives SST variability?
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SST variability in ECCO2 and 
beyond….
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Mixed layer heat budget and SST

Project Questions:
•  Which processes dominate on which time scales?
•  How do the components of this equation vary with 

location?
•  Does resolution matter?
•  How big are the associated errors?



Mixed layer heat budget and SST
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ECCO2 – heat budget – year 2002 – Kuroshio
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Mixed layer depth and SST
Can SST information be used to determine MLD? 

When and where?

Concentrating on surface heat flux:

Solve for h….



MLD: model vs. SST-derived

Equatorial Pacific



MLD: model vs. SST-derived

North Pacific



MLD: model vs. SST-derived

North Pacific
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MLD: model vs. SST-derived
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MLD: model vs. SST-derived
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MLD: model vs. SST-derived

North Pacific

January



MLD: model vs. SST-derived
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SST, Eddies, and Velocities
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SST and horizontal propagation  
of eddy variability

Maximum Cross Correlation Method
For each grid node location (x,y):
•  Cross-correlations (Cx,y )
•  SSH or SST time series (h)
•  Time lag ΔT in multiples of 7 days
•  Spatial lag Δx and Δy
•  Overbar: time averaging



ECCO-2 simulation of ocean eddy variability 
(ssh standard deviation)
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eddy variability (ssh standard deviation) from altimetry
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AVISO                                ECCO2 - SSH

SSH stdev and derived velocities – SW Atlantic



SSH stdev and derived velocities – SW Atlantic
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SSH stdev and derived velocities – SW Atlantic
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SST and SSH derived speeds – SW Atlantic
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SST and SSH derived zonal velocity
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SST and SSH derived meridional velocity



ACC location: 
SSH anomalies           vs.     SSTmin anomalies
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ACC location – xCorrelation time lags -10 to 10: 
SSH anomalies           vs.     SSTmin anomalies



Gyre location: 
SSH anomalies           vs.     SSTmin anomalies



Gyre location: 
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Gyre location – xCorrelation time lags -10 to 10: 
SSH anomalies           vs.     SSTmin anomalies



ECCO2 – SST                        AVHRR AMSR OI
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And satellite SST?????



Summary
•  Satellite SST provides us with a range of long-term 

high resolution data sets
•  SST is controlled dynamically and thermo-

dynamically
•  There is a potential to use SST (under certain 

spatial and temporal conditions) as a proxy for 
other oceanic quantities. 
–  This does not seem to work for mixed layer depth
–  Potential use for heat budget – needs probably 

additional information to be useful
–  Velocity: Possibly complementing altimeter data, for 

eddy propagation velocities 




